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DESCRIPTION 

FILTER ELEMENT AND METHOD FOR PRODUCING THE SAME 

Field of the Invention 

The present invention relates to a filter 
element used for separating and collecting solid 
particles and removing them from a fluid, and a 
method for producing the same. 

Background Art 

A filter element for separating solid 
particles from a gaseous or liquid medium is 
disclosed in Patent Document 1 (JP-A No. 61-502381) 
as a filter element for discharging to the outside 
only the air cleaned by removal of fine solid 
particles from air containing fine dust. of an air 
conditioner or an exhaust gas containing fine solid 
particles of a combustion engine and as a filter 
element for discharging to the outside only the 
liquid cleaned by removal of fine solid particles 
from a liquid containing fine solid particles such 
as oil and wastewater. 

The filter element can remove fine solid 
particles contained in a medium to be filtered by 
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originally forming a fine primary filter layer, 
without having to depend on the formation of a 
filter layer for dust adhesion like a bag filter, 
by filling granular polyethylenes composed of a 
mixture of medium molecular weight polyethylenes 
and macromolecular weight polyethylenes in a mold, 
heating and sintering the granular polyethylenes to 
mold into a rigid filter base, and filling somewhat 
large pores of the filter base with a filler 
composed of polyt etraf luoroethylene (PTFE) fine 
powders using a process such as a partial heat 
treatment. Further, the pol ytetra f luoroethylene 
has water and oil repellency, thus the filter can 
recover filtration ability by removing adhered dust 
(the aggregate of fine solid particles, etc) 
through back washing. 

However, as . described above, the filter 
element, which has a construction obtained by 
heating and sintering granular polyethylenes 
composed of a mixture of medium molecular weight 
polyethylenes and macromolecular weight 
polyethylenes to mold into a filter base and 
filling pores of the filter base with a filler 
composed of polytetraf luoroethylene fine powders to 
form a fine filter layer, become disabled over time 
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due to heat deterioration of the filter base or 
pul se fatigue deterioration caused by back washing. 
A filter element filled with the 
polytetraf luoroethylene fine powders, when it 
became disabled due to clogging and is discarded by 
burning, cannot be burnt because the 

polytetraf luoroethylene fine powders filled on the 
surface of the base are exposed to high heat and 
decomposed to a harmful low molecular weight 
organic fluoride gas such as ethylene tetr af luoride, 
propylene hexaf luor ide , and per f luorocyclobutane , 
thus having an adverse effect on the environment. 
Therefore, there is no other way than to bury it 
underground which is only transferring the 
pollution to the underground. Further, the 
specific gravity of poly tetraf luoroethylene is 2.2, 
which is heavy, and very nonhydr ophi 1 i c , thus the 
dispersion of the suspended fine powders is 
unstable, and when filling pores of the filter base 
with polytetraf luoroethylene fine powders, it is 
difficult for a coating solution having 
polytetraf luoroethylene fine powders dispersed 
therein to make an aqueous suspension comprising 
only a water as a medium thereof, thus the addition 
of ethyl alcohol or the like is required. In 
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addition, during brush coating or spraying coating, 
the dispersion solution is required to coat while 
stirring so that irregularity in coating does not 
occur . 

Further, the filter element in which 
polytetraf luoroethylene fine powders are used as a 
filler, requires further improvement in pressure 
loss (also referred to as ^'pressure drop") and 
reducing production cost. 

[Patent Document 1] JP 61-502381 

An object of the present invention is to 
provide a filter element and a method for producing 
the same, which do not generate pollution at the 
time of a waste disposal, which can be easily 
produced by easy preparation of the coating 
solution, for filling pores of the filter base,. .and 
which improve pressure loss and reduce production 
cost . 

Disclosure of the Invention 

The present inventors have conducted 
extensive and intensive studies and, as a result, 
have found that the above-mentioned drawbacks of 
the prior art can be overcome by adopting the 
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following construction, and thus have completed the 
present invention. That is, the invention is 
indicated as follows: 

(1) A filter element for separating solid 
particles from a fluid containing them, wherein 
ultrahigh molecular weight polyethylene fine 
powders, which have an average molecular weight of 
3,000,000 to 11,000,000 and a bulk specific gravity 
of 0.15 to 0.29, are the aggregate of primary 
particles, and are shaped to have voids of 1 to 5 
fxm in a part where the primary particles are 
connected, are filled into the pores on the surface 
of a filter element base made of an open-cell 
porous molded body prepared by heating and 
sintering synthetic resin powders, a non-woven 
fabric or a felt. 

(2) The filter element according to the above 
(1), wherein the ultrahigh molecular weight 
polyethylene fine powders have an average particle 
size of from 3 to 150 jam. 

(3) The heat-resistive filter element 
according to the above (1), wherein heat resistance 
is applied to the filer element by impregnating 
ultrahigh molecular weight polyethylene fine powder 
particles with an antioxidant. 



5 



(4) A method for producing a filter element 
for separating solid particles from a fluid 
containing them, wherein ultrahigh molecular weight 
polyethylene fine powders, which have an average 
molecular weight of 3,000,000 to 11,000,000 and a 
bulk specific gravity of 0.15 to 0.29, are the 
aggregate of primary particles and are shaped to 
have voids of 1 to 5 \im in a part wherein the 
primary particles are connected, are coated with an 
aqueous suspension dispersed in water together with 
at least a water dispersible binder and filled into 
the pores on the surface of a filter element base 
made of an open-cell porous molded body prepared by 
heating and sintering synthetic resin powders, a 
non-woven fabric or a felt. 

The fil.t.er. element of the invention does not 
generate a harmful gas such as ethylene 
tetraf luoride , propylene hexaf luor ide, and 
per f luorocyclobut ane even when discarded by burning. 

In the filter element of the invention, a 
stable coating solution can be easily prepared 
using ultrahigh molecular weight polyethylene fine 
powders . 

The filter element of the invention in which 
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the coating solution may not use alcohol or the 
like by using ultrahigh molecular weight 
polyethylene fine powders, thus the method for 
producing it is simplified. 

In coating polytetraf luoroethylene, there is 
a great unevenness in the film thickness as the 
coating has thick or thin according to a coating 
method. In the case of having thick film, it is 
not preferable due to increase in an initial 
pressure loss of the filter element. That is, an 
excess amount of energy is required for installing 
and driving, and the filter element may be damaged 
by pulse air for back washing. In the case of 
having thin film, powders leak out or an internal 
filtration is performed instead of a surface 
filtration, thus causing a continuous increase in 
pressure - lo-ss or the like after driving initiation, 
whereby reducing the life-cycle of the product. 
The ultrahigh molecular weight polyethylene fine 
powders, which are the aggregate of primary 
particles and are shaped to have voids of 1 to 5 |jim 
in a part where the primary particles are connected, 
can suppress to a low pressure loss by having 
suitable voids and coat without having powders 
leaked out. Unevenness in the thickness can also 
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be reduced according to the coating method. When 
collecting superfine powders, the coating of 
polytetraf luoroethylene may be performed twice to 
thus have good collectability, but due to a high 
pressure loss in the initial value, excessive 
driving energy is required. In the same case using 
the ultrahigh molecular weight polyethylene fine 
powders, a high collectability is maintained as 
well as reducing the pressure loss so that an 
operation is possible using low driving energy. 

Unit cost per kg of the ultrahigh molecular 
weight polyethylene fine powders is inexpensive 
since it is by half or lower than that of 
polytetraf luoroethylene, thus cost reduction is 
possible . 

By using the ultrahigh molecular weight 
polyethylene fine powders, waste disposal o.f the 
remaining coating solution after being used in the 
production process can be discarded by burning 
instead of burying underground, and in some cases, 
it can become raw materials for thermal recycle in 
consideration of environment. Therefore, the 
disposal cost can also be reduced. 

Hereinafter, the embodiments of the filter 
element and the method for producing thereof 
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according to the invention will be described in 
detail with reference to suitable drawings. 

In the invention, examples of synthetic resin 
powder materials used for constructing an open-cell 
porous molded body as a filter element base by 
filling into a mold, heating and sintering include 
a thermoplastic resin containing no halogen, such 
as polyethylene, polypropylene, copolymers of 
ethylene and propylene, polystyrene and 
polycarbonate. Examples of synthetic resin fiber 
materials used for constructing an open-cell porous 
molded body as a filter element base by heating and 
molding a nonwoven fabric or a felt also include a 
synthetic resin containing no halogen, such as 
polypropylene and polyester. 

Further, the size of the pores on the open- 
cell porous molded, body molded by the above 

synthetic resins is preferably in a range of from 5 
to 500 |im, since it is preferable that the average 
particle size of fine powders which are filled in 
the pores of the open-cell porous molded body 
(filter element base) in the subsequent step is in 
a range of from 3 to 50 |j,m according to the size of 
fine solid particles to be filtered by a finished 
filter element. 
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It is preferable for the open-cell porous 
molded body to contain an antioxidant in an amount 
of from 0.1 to 3 parts by weight, and preferably 
0.5 to 1 parts by weight, based on 100 parts by 
weight of the open-cell porous molded body. 

By containing the antioxidant in these ranges, 
heat resistance in the open-cell porous molded body 
constituting the filter element base of the 
invention is improved. For example, in the case 
where the synthetic resin material of the molded 
body is polyethylene, continuous usage in the high 
temperature environment at about 70**C to 130°C, 
particularly 90'*C to llO^C is enabled. When the 
content of the antioxidant is too small, heat- 
resistance is insufficiently improved, and when the 
content of the antioxidant is too large, the cost 
is increased.. 

Examples of the antioxidant include a phenol- 
based antioxidant, an aromatic amine-based 
antioxidant, a sulfur-based antioxidant, 
phosphorus-based antioxidant and the like. These 
antioxidants may be used alone or in combination of 
two or more . 

Specific examples of the antioxidant, for 
example, as for the phenol-based antioxidant 



10 



includes a hindered phenol, a high molecular weight 
hindered phenol, a high molecular weight polycyclic 
hindered phenol, a monoes ter-based high molecular 
weight hindered phenol, a tetraes ter-based high 
molecular weight hindered phenol, a dies ter-based 
high molecular weight hindered phenol, and the like, 
and as for the aromatic amine-based antioxidant 
includes aralkylated diphenylamines , a 
phenyl enedi amine- based antoxidant, a 
dihydroquinoline-based antioxidant and the like. 
Further, examples of the sulfur-based antioxidant 
include a tetraes ter-based high molecular weight 
peroxide decomposer, a thioe ther-bas ed peroxide 
decomposer and the like, and examples of the 
phosphorus-based antioxidant include phosphite, 
tris (monononylphenyl , dinony Ipheny 1 ) phosphite, TNP 
( tr isnonylphenylphosphite) , alkylallylphpsphi.te, 
trialkylphosphite, allylphosphi t e and the like. 

Among the antioxidants, the phenol-based high 
molecular weight hindered phenol is particularly 
preferred . 

Further, the phenol-based antioxidant has an 
effect of particularly preventing radical-type 
decomposition deterioration that is the main factor 
causing embr i t t 1 ement of the synthetic resin by 
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thermal oxidation deterioration. The aromatic 
amine-based antioxidant has excellent oxidation 
resistance due to a long induction period of oxygen 
absorption. The sulfur-based antioxidant hinders 
embri ttlement and coloration of the synthetic resin 
by decomposing into an inactive compound. 
Especially, when the sulfur^based antioxidant is 
used in a combination of the phenol-based 
antioxidant, protection against oxidation is 
greatly improved by a synergic effect. The 
phosphorus-based antioxidant has effects of 
coloration inhibition, improvement in stable 
processing, and inactivation of a catalyst residue 
in the resin as well as protection against 
oxidation deterioration; for example, in the case 
of having a coloration problem from the phenol- 
based antioxidant, or an odor problem from .the 

sulfur-based antioxidant, by using these phosphites 
as a substitute the problems may be easily solved. 

The ultrahigh molecular weight polyethylene 
fine powders filled in the pores of the open-cell 
porous molded body have an average molecular weight 
of 3,000,000 to 11,000,000 and a bulk specific 
gravity of 0.15 to 0.29, are the aggregate of 
primary particles and are shaped to have voids of 1 
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to 5 pirn in a part where the primary particles are 
connected. It is preferable that an average 
particle size of the ultrahigh molecular weight 
polyethylene fine powders is from 3 to 150 jam , 
Such ultrahigh molecular weight polyethylene fine 
powders may be exemplified in the form of a bunch 
of grapes or cauliflower as shown by the electro- 
microscope in Fig. 5. 

The primary particle size of the ultrahigh 
molecular weight polyethylene fine powders is in a 
range of from 3 to 10 jam. 

A method of preparing the ultrahigh molecular 
weight polyethylene fine powders is not 
particularly limited, but a Ziegler method of 
polymerization technique or the like is preferred. 

Further, it is preferable to apply heat 
resistance by impregnating ultrahigh molecular 
weight polyethylene fine powder particles with the 
above-described antioxidants. 

Hereinafter, the process of producing the 
filter element of the invention will be illustrated. 

First, an open-cell porous molded body is 
molded by heating and sintering synthetic resin 
powders, a nonwoven fabric or a felt. 

As for a step of molding the open-cell porous 
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molded body by heating and sintering synthetic 
resin powders, for example, a step of forming the 
open-cell porous molded body having an integrated 
structure by filling the synthetic resin powders in 
a mold and heating the mold so that the synthetic 
resin powders partially adhere to each other at the 
surface thereof can be exemplified. The mold, for 
example, is made of a heat resistant aluminum alloy, 
and the inner surface of the mold is made to fit 
the form of the open-cell porous molded body. 
Further, the filling at this time is generally 
performed with vibration. However, the amplitude 
and the frequency of the vibration are not 
particularly limited. 

The mold filled with the synthetic resin 
powder, for example, is heated in a heating oven, 
and the heating temperature is higher than the 
melting point of the synthetic resins which are 
main components of the synthetic resin powders, and 
preferably 50°C higher than the melting point. In 
addition, the heating is performed at a temperature 
in a range where the synthetic resin powers do not 
substantially flow but retain their shape while 
heating. The temperature range differs depending 
on the type of synthetic resins. Especially, in 
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the case of polyethylene, the temperature differs 
with the molecular weight, and the higher the 
molecular weight, that is, the higher the viscosit 
number, fluidization is difficult to occur even 
heated at high temperature, thus the synthetic 
resin. powder can retain its form. 

However, the heating temperature is set 
preferably at 250°C or lower, and more preferably 
240°C or lower. Heating at the temperature 
exceeding 250°C, high oxidation deterioration of 
the synthetic resin power occurs so that it is 
difficult to form an open-cell porous molded body 

The heating time depends on the viscosity 
number and heating temperature of the synthetic 
resin powers, and is appropriately set so as to 
form a good open-cell porous molded body. In 
general, the heat treatment is performed for 1. to 
hours, and preferably 1.5 to 3 hours. 

After heating for a predetermined time, the 
molds are taken out from the heating oven and 
sufficiently cooled, and then the molding is taken 
out from the mold. .Thereby, an integrated open- 
cell porous molded body can be obtained by having 
the synthetic resin powder melted and adhered 
partially on its surface, and has sufficient 
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intensity and suitable degree of porosity. Further, 
the molded filter element base has flexibility and 
has strong resistance against external force. 

When molding an open-cell porous molded body, 
an antioxidant can be incorporated into the open- 
cell porous molded body by containing the 
antioxidant in the synthetic resin powder. 

In order to contain an antioxidant in the 
synthetic resin powder, first, a step of dispersing 
a predetermined amount of a powdered antioxidant 
into the synthetic resin powders is performed. The 
step can be performed using any conventional mixer 
for dry blending resins with additives, such as a 
tumbler mixer, a Henschel mixer, a plowshare mixer, 
and a Redige mixer. In this step, a mixture 
consisting of synthetic resin powders and an 
antioxidant dispersed therein is obtained. The 
antioxidant herein may be mixed with the synthetic 
resin particles by dissolving in a low-boiling 
organic solvent such as t e tr ahydrof uran, methyl 
ethyl ketone, methyl isobutyl ketone, and acetone. 
After mixing, the solvent is removed. 

Subsequently, a step of infiltrating the 
antioxidant dispersed in the synthetic resin powder 
into the synthetic resin powder is carried out. In 
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this step, the mixture is heated to a temperature 
which is higher than the melting point where the 
antioxidant liquefies and is in the range where the 
synthetic resin powders substantially retain their 
shape, preferably to a temperature higher than the 
melting point of the antioxidant and lower than the 
melting point of the synthetic resin powder. The 
mixture is retained at a temperature for 15 to 120 
minutes, and more preferably for 30 to 120 minutes, 
thus the antioxidant is infiltrated into the 
synthetic resin powder. Heating for infiltrating 
the antioxidant into the synthetic resin powder, 
for example, may be heated in a heating oven before 
filling the synthetic resin powder in a mold or may 
be heated in a heating oven after filling the 
synthetic resin powder in a mold. 

Then, a step of forming an ultrahigh 
molecular weight polyethylene fine powders coating 
layer on the surface of the open-cell porous molded 
body obtained above, that is, a step of surface- 
treating is carried out. 

The above-obtained open-cell porous molded 
body itself can be used as a filter element. 
However, as ' schematically shown the surface of the 
filter element according to the invention in Fig. 1, 
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the open-cell porous molded body is the aggregate 
of the synthetic resin powders A which form the 
skeleton, and a plurality of somewhat large voids B 
of 50 to 500 ^im exist inside the open-cell porous 
molded body, thus when used as a filter, fine 
powdered dusts C are leaked out. For its 
prevention, a fine particle layer, that is, the 
coating layer D of ultrahigh molecular weight 
polyethylene fine powders having voids of 1 to 5 
is formed on the surface of the open-cell porous 
molded body, thereby improving a filtration 
efficiency. 

As a process of forming the coating layer of 
ultrahigh molecular weight polyethylene fine 
powders, for example, the step of heating after 
spraying and coating a suspension solution, which 
is a mixture of water and synthetic resin such as 
polyvinyl acetate as a binder to the ultrahigh 
molecular weight polyethylene fine powders, on the 
surface of the open-cell porous molded body. A 
heating temperature for fixing the ultrahigh 
molecular weight polyethylene fine powders on the 
surface of the open-cell porous molded body by the 
binder, after spraying and coating the suspension 
solution, is preferably from 40 to 60^*0, and the 
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heating time is preferably 90 to 150 minutes. 

By adding an antioxidant to the ultrahigh 
molecular weight polyethylene fine powders, heat 
resistance of the filter element may be improved. 
As a step for adding an antioxidant to the 
ultrahigh molecular weight polyethylene fine 
powders, for example, the same process for adding 
an antioxidant to the synthetic resin powder may be 
mentioned . 

The filter element of the invention produced 
by the above steps has the surface as shown in the 
electro-microscopic photograph of Fig. 6, has the 
cross-sectional structure of the surface part as 
shown in the electro-microscopic photograph of Fig. 
7, and the voids formed by the ultrahigh molecular 
weight polyethylene fine powders are 1 to 5 jim . 

. On the other hand, the filter element, which 
used poly tetr af luoroethylene as a filler, has the 
surface as shown in the electro-microscopic 
photograph of Fig. 8, has the cross-sectional 
structure of the surface part as shown in the 
electro-microscopic photograph of Fig. 9, and the 
voids formed on the surface is small. 

The filter element of the invention, by 
having the surface structure as the above, has less 
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pressure loss and less initial leak. 

An example of a schematic construction of a 
dust collector in which the filter element 24 of 
the invention is installed is shown in Fig. 2. The 
dust collector 10 has a sealed casing 12, wherein 
it is divided into a lower dust chamber 16 and an 
upper clean air chamber 18 by an upper top panel 14 
used as a partition wall. Installed in the middle 
part of the casing 12 is a dust-containing air 
supply port 20 communicating with the lower dust 
chamber 16 and installed in the upper part of the 
casing 20 is a clean air exhaust port 22 
communicating with the upper clean air chamber 18. 
Further, on the lower surface of the upper top 
panel 14, hollow planar-shaped filter elements 24 
are mounted with a predetermined space therebetween. 
Installed in the lower part of the casing 12 is a 
hopper 26, which discharges discarded powdered dust, 
and a dust vent 28 for the powdered dust. 

On the upper part of the filter element 24, 
as illustrated the simplified exterior view in Fig, 
3, a large radial part 32 is formed, and the large 
radial part 32 is formed in an inflated shape so as 
to contain a frame 34. Each end of the frame 34 
contained in the large radial part 32 together with 
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the large radial part 32 is fixed to the upper top 
panel 14 using the fixation bolt 36. Also, a 
filling 38 is interposed in between the upper top 
panel 14 and the frame 34. 

Further, as illustrated in the perspective 
view in Fig. 4 of the P-P cros s- sect ion surface of 
filter element 24 of Fig. 3, the inner part of the 
filter element 24 is formed of a plurality of 
hollow chambers 24a whose upper part is opened, and 
the dust adhesive surface of the element is in 
corrugated sheet shape or bellows shape, thus the 
adhesive surface area is enlarged. 

The dust-containing air supplied from the 
supply opening 20 to the dust chamber 16 of the 
casing 12 is passed through the filter of the 
hollow shape filter element 24 and flowed into the 
inner side. The powdered dust herein is collected 
on the surface of the filter element 24 by adhesion 
and deposition, and the clean air flowed into the 
inner side of the filter element 24 is passed 
through the passage of the frame 34 and entered 
into the upper clean air chamber 18 of the casing 
12, where the clean air is guided to a 

predetermined place from the clean air exhaust port 
22 . 
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When the powdered dust adheres and deposits 
on the surface of the filter element 24, the air 
passage is clogged and the pressure loss is 
increased. Therefore, each filter element 24 is 
sequentially back washed with a constant time 
interval so as to remove the adhered and deposited 
powdered dust from the surface of the filter 
element 24. That is, given a constant term in 
between using the timer controller or the like, 
back wash valves (not shown) are opened 
subsequently, whereby the pulse air for back 
washing is dispersed from the corresponding 
dispersion tube, respectively. Thereby, the pulse 
air backflows from the inner side of each filter 
element 24 toward the outer side thereof, and 
shakes off the adhered and deposited powdered dust 
from the surface of the filter element 24 in a 
deposited form without being scattered. The shaken 
dust is collected from the dust vent 28 through the 
hopper 2 6 . 

The filter element 24 of the invention may be 
formed in a shape of a cylinder, a box, or a box 
having its cross-section surface corrugated in 
order to enlarge the surface area. 
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Brief Description of the Drawings 

Fig . 1 is a view schematically showing the 
surface of a filter element surface according to 
the present invention. 

Fig. 2 is a view showing the schematic 
cons t ruct i'orT^of a dust collector in which the 
filter element of the invention is installed. 

Fig. 3 is a view showing the schematic 
appearance of the filter element of the invention. 

Fig. 4 is a perspective view showing the P-P 
cross-section" of the filter element shown in Fig. 3. 

Fig .^5^is an electron microscope photograph 
showing the form of ultrahigh molecular weight 
polyethylene fine powders according to the 
invention . 

Fig. 6^ is an electron microscope photograph 
showing the surface of the f i 1 t er . el ement according 
to the invention. 

Fig.^^^JT^^s an electron microscope photograph 
showing the cross-sectional structure of the 
surface portion of the filter element according to 
the invention. 

Fig ^ 8_ ^is an electron microscope photograph 
showing the surface of the filter element in which 
polytetraf luoroethylene fine powders are used as a 
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filler . 

Fig^^ 9 is an electron microscope photograph 
t ^ 

showing the cross-sectional structure of the 
surface of the filter element in which 
polyt et raf luoroethylene fine powders are used as a 
filler . 

Fig. 10 is a graph showing results of the 
pressure loss test in the filter element of the 
invention and the filter element of Comparative 
Exampl e . 

Fig. 11 is a graph showing results of the 
concentration test of dust contained in the initial 
leak, for the filter element of the invention and 
the filter element of the Comparative Example. 
Reference Numeral s 

A synthetic resin powders 
. . B voids 

C dust 

D ultrahigh molecular weight polyethylene 
fine powders (coating layer) 
10 dust collector 
12 cas ing 
24 filter element 
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Best Mode for Carrying Out the Invention 

Hereinafter, the invention will be described 
in detail by way of Examples, which are not 
intended to limit the invention in any way. 

Example 1 

A high-density polyethylene resin powder with 
density of 0.95 g/ml and melt index number of 0.1 
g/10 min with the average particle size of 300 jam 
was filled in a mold, and by heating at 230°C for 2 
hours and sintering, an open-cell porous molded 
body, as shown in Fig. 3, was molded having the 
thickness of 62 mm, width of 500 mm and height of 
500 mm. The size of the pores on the surface of 
the filter element base was measured using a laser 
microscope, and the resulting average size of the 
pore was 85 jim . 

Components comprising 20.6 parts by weight of 
ultrahigh molecular weight polypropylene fine 
powders, which have an average molecular weight of 
4,500,000, a raw material density of 0.93 g/ml, an 
average particle size of 30 jim, a bulk specific 
gravity of 0.25 or less, are the aggregate of 
primary particles, and are shaped to have voids of 
1 to 5 \im in a part where the primary particles are 



25 



connected; 4.5 parts by weight of polyvinyl 
acetate; and 74.9 parts by weight of ion-changed 
water were stirred with a homomixer at 5,000 rpm 
for 10 minutes. The thus obtained coating solution 
was coated on the surface of the filter element 
base using a brush. Then, it was retained in an 
electric oven of 50''C for 2 hours, and the adhesion 
action of polyvinyl acetate was expressed. Thereby, 
the ultrahigh molecular weight polyethylene fine 
powders were filled and fixed in the pores on the 
surface of the filter element base whereby the 
filter element of the invention was finished. 

Comparative Example 1 

The filter element of Comparative Example was 
finished in the same manner as in Example 1, except 
that poly te tr af luoroethylene powders having an 
average particle size of 3.6 )Lim and a bulk specific 
gravity of 0.28 g/ml were used, which were filled 
and fixed in the pores on the surface of the filter 
element base, instead of the above-described 
ultrahigh molecular weight polyethylene fine 
powders . 

When the filter element of the invention and 
the filter element of Comparative Example were 
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tested for air permeability via [JIS L 1096: 1999 
(Fabric), entitled ""General Fabric Testing Method" 

8. 21, Air Permeability, 8. 27. 1, Method A 
( Fragile- type method)], it was clear that the 

filter element of the invention had excellent air 

permeability as shown in Table 1. 



Table 1: Measurement Result of Air Permeability 





Air Permeability cm^/cm^ sec 


Fraction of 
Before/After 
Coating 


Before Coating 


After Coating 


Filter Element 
of Comp. Ex. 


4.65 


1.35 


29% 


Filter Element 
of the invention 


4.65 


2.63 


57% 



The filter element of the invention and the 
filter element of the Comparative Example were 
tested for the pressure loss (filtration velocity: 
1 m/min, pulse air for back washing: 0.49 MPa per 
120 sec, dust-containing concentration: 5 g/m^ 
(calcium carbonate D50 = 10.4 |am) ) , and the results 
were as illustrated in Fig. 10. 

The filter element of the invention and the 
filter element of the Comparative Example were 
tested for the initial leaked dust concentration 
under the same condition as above, and the results 
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were as illustrated in Fig. 11; 

From the results of Figs. 10 and 11, it was 
clear that the filter element of the invention was 
stable in the low value for the pressure loss 
without increasing continuously, had no big 
difference in the initial leak with the filter 
element of the Comparative Example, and had high 
collectabillity. 

Industrial Appl i cabi 1 i t y 

According to the invention, it is possible to 
provide a filter element, which does not generate 
pollution at the time of a waste disposal, which 
can be easily produced by easy preparation of the 
coating solution for filling pores of the filter 
base, and which improves pressure loss and reduces 
production cost. . 



28 



